Furnace temperature monitoring system with USB transducers was developed. The data were acquired automatically, transferred to PC, and analyzed. Temperatures of five points were measured simultaneously by the system. From the monitored temperatures, temperature distribution was drawn. When the set temperature is 500 ℃ , the difference between set and real temperature is -45~+35 ℃ . When the set temperature is 700 ℃ , the difference between set and real temperature is -11.8~ +35.9 ℃ . In the process of fine ceramics preparation such as high-T C superconductors, the difference between the set and real temperature should be controlled within ±5 ℃ . The optimum area in the furnace was confirmed.
Introduction
A universal serial bus (USB) is an interface to establish communication between peripheral equipments and a host such as a PC, which has become the standard interface. Although it has been widely used in the field of PC's & peripheral equipments, the application in the field of measurement equipments has not been widespread so much. So far, the USB transducer has been applied to measure the data of the hydrogen ion concentration (pH) and oxidation-reduction potential (ORP). The acquired data can be transmitted to a PC automatically through the USB transducer [1] [2] [3] [4] [5] . Figure 1 shows a schematic diagram of the USB transducer. Here, the thermocouple sensor with USB transducer was newly developed.
The advantages of using a USB transducer are as follows:
(1) High-speed communication is possible. The data is transferred by digital with accuracy.
(2) The procedure for data collection is simple.
(3) It is unnecessary to use external power supply.
(4) The controller of sensor is unnecessary, and for that, the system is miniaturized.
(5) With using a commercially available USB hub, data from more than two sensors can be collected simultaneously.
(6) It supports plug & play, and hot plug.
(7)Compared to GP-IB interface, the cost of USB interface is low and software for control is prepared with
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Since the volume of box-type electric furnace used for sintering ceramics is larger than that of the annular-type furnace, temperature control is more difficult. Compared to the annular-type furnace, temperature variation in the box-type furnace is larger.
The purpose of this study is to develop furnace temperature monitoring system using USB transducers.
Experimental
Temperatures at five points in the furnace were measured simultaneously. Just after the data were acquired, they were transferred to the PC, and analyzed automatically. 
Conclusion
The temperature monitoring system using USB transducers was developed and temperatures in the furnace were measured simultaneously. The data acquired was transmitted to the PC and analyzed immediately; temperature distribution of the floor in the furnace was examined. We found that the temperature difference in the furnace is -45 ℃-+35 ℃ when set temperature is 500 ℃ and -11.8 ℃-+35.9 ℃ when set temperature is 700 ℃ . To keep the sintering temperature in ±5 ℃ ,it is required to set the samples between the point (3.5,18 ) and 5cm behind.
